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There is no consensus among academics about whether children benefit from 
smaller classes. We analysed the data from the 2012 Programme for 
International Student Assessment (PISA) to test if smaller classes lead to 
higher performance. Advantages of using this data set are not only its size 
(478,120 15-year old students in 63 nations) and representativeness but also 
that the 2012 PISA data set, for the first time, includes the class size for each 
participating child. We found that, in most countries, children in smaller 
classes had a lower performance score in solving reading comprehension 
problems than those in larger classes. We further analysed the relationship 
between class size and factors that can explain this paradoxical phenomenon. 
Although grouping of students by ability and the socioeconomic status of 
parents played some role in some countries, these factors cannot fully explain 
the effect. We finish by discussing the overlooked potential advantages of 
larger classes. 
Keywords: class size; Programme for International Student Assessment 
(PISA); Literacy; Larger Classes. 
INTRODUCTION 
Children's school performance is of critical importance for economies because school 
performance is directly related to a nation’s opportunity to satisfy the need for skilled 
workers. It is because of this link between education and economic output that the 
Organisation for Economic Cooperation and Development (OECD) funds the Programme 
for International Student Assessment (PISA). One of the aims of PISA is to help countries 
to understand which factors contribute to successful educational systems, and, indeed, 
since the first PISA reports were published in 2000, numerous educational reforms have 
been inspired by these surveys (Ertl, 2006; Grek, 2009). It is argued that a 25 point 
increase in PISA scores for all OECD countries result in a 115 trillion US dollar GDP 
across nations (OECD, 2006, p. 27). Of all the factors that influence educational 
outcomes, class size is a much discussed factor. There is strong political and public 
support for the reduction of class size. In 1998, US President Clinton proposed a large 
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initiative to reduce class sizes in primary schools and was quoted as saying: “When class 
sizes go down enough, learning goes up” (Broder, 1998). This initiative received US$1.2 
billion to hire 100,000 teachers and to reduce class sizes in primary schools down to an 
average of 18 children (The White House, 2000). Nye, Hedges and Konstantopoulos 
(1999) noted that many states adopted policies to reduce classroom sizes. Chingos (2013) 
cited a 2007 representative public US survey which found that 77% of respondents 
(including teachers) supported the allocation of money to reduce class sizes. Also, 81% 
of public school employees wanted to improve work conditions that included reduction 
in class sizes rather than an increase in salaries. 
There have been numerous academic studies addressing the question whether or not 
smaller classes are actually beneficial to educational performance, as well as studies of 
directly related questions, such as the associated costs of class size reductions; the latter 
is important because teacher salaries are a large part of a school’s expenditure (Clowes, 
2004; OECD, 2013) and there is a teacher scarcity in a number of school subjects 
(UNESCO, 2013a, 2013b; Voke, 2003). In other words, even if a reduced class size would 
be beneficial in terms of performance improvements, it might not be value for money 
(Brewer, Krop, Gill, & Reichardt, 1999; Buckingham, 2003; Chingos, 2013), or it might, 
in fact, be impossible to provide the needed financial resources or teachers. 
It is worth noting that the literature also addressed the interaction between class-size 
reduction and other factors. For example, Hattie (2005) and Harfitt (2015) argued that 
smaller classes are more beneficial in Western cultures where autonomy is valued, 
whereas larger classes are better for Eastern cultures that appreciate collectiveness. In 
East Asia, collectivist culture is shared among the Confucian heritage cultures 
(Oyserman, Coon, & Kemmelmeier, 2002; Phuong-Mai, Terlouw, & Pilot, 2005; 
Wursten & Jacobs, 2013; Yang, 1993). Various studies provided evidence that the 
positive impact of small classes is larger for children with difficulties and additional 
support needs (e.g., Bosworth, 2014; Ecalle, Magnan, & Gibert, 2006; Hanushek, 2002; 
Krassel & Heinesen, 2014; Molnar et. al., 1999; Mosteller, 1995; Mosteller, Light, & 
Sachs, 1996). However, such conclusions were contested by Cho, Glewwe, and Whitler 
(2012), who argue that smaller classes impact all children equally. Nonetheless, it might 
be the case that the benefit of class size depends on culture, which means that an 
international comparison of class size is important to study. Such an analysis can possibly 
tell for which countries it would make sense to invest in smaller classes. 
Of course, the discussions about the value for money of class-size reduction only make 
sense if class-size reduction actually has a beneficial effect. Although there have been 
numerous studies about the effects of class size reduction, there is a lack of consensus. 
Both positive (Bascia, 2010; Breton, 2014; Cho et. al., 2012; Finn & Achilles, 1999: Finn, 
Gerber, & Boyd-Zaharias, 2005; Fredriksson, Öckert, & Oosterbeek, 2013; Jakubowski 
& Sakowski, 2006; Jepsen & Rivkin, 2009; Krueger, 2000; Nye et. al., 1999; Tienken & 
Achilles, 2006) and negative (Dobbelsteen, Levin, & Oosterbeek, 2002; Maasoumi, 
Millimet, & Rangaprasad, 2003; Morris, 1959 cited in OECD, 1974) associations 
between school performance and class sizes have been reported. Most of these studies are 
correlational with only a few experimental. Although experimental studies have 
theoretical advantages (e.g., they allow the determination of cause and effect), they have 
not lead to consensus. A good example of the lack of consensus is around one of the most 
famous experimental studies of class size reduction, namely the Student-Teacher 
Achievement Ratio (STAR) Project carried out in the 1980s in Tennessee, US. Based on 
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the project's data, some researchers concluded there were benefits to smaller classes (Finn 
& Achilles, 1999; Finn et. al. 2005; Finn, Gerber, Achilles, & Boyd-Zaharias, 2001; 
Krueger, 1999; Nye, Hedges, & Konstantopoulos, 2000; Mosteller, 1995; Nye et. al., 
1999) while others made a convincing argument that these data do not support such 
conclusions (Hanushek, 1997; 1999; 2002). A meta-analysis of studies about school 
resources (including class size) in both primary and secondary education concluded that 
smaller classes and schools are positively related to academic achievement in 
mathematics and reading (e.g., Greenwald, Hedges & Laine, 1996; Hedges & Stock, 
1983). Some studies have concluded that there are also long-term and non-academic 
positive outcomes of smaller classes (e.g., Chetty et. al., 2011; Dee & West, 2011). 
The lack of consensus about the benefits of smaller classes can partially be explained by 
confounding factors. It has been argued that the benefits disappear when other factors are 
controlled for (Cho et.al., 2012; Ehrenberg, Brewer, Gamoran, & Willms, 2001a; Hoxby, 
2000; Wößmann, 2005; Wößmann, 2003b). Also, that the gains of class-size reduction 
could be achieved equally (if not better) by other factors, such as parental involvement 
and other family factors (Browning & Heinesen, 2007; Coleman et. al., 1966; 
Funkhouser, 2009; Nascimento, 2008; Wößmann, 2005) or institutional factors and 
school resources, including teachers' factors and teaching practices (Chingos, 2012; 
Ehrenberg, Brewer, Gamoran, & Willms, 2001b; Finn, Pannozzo, & Achilles, 2003; 
Fleming, Toutant, & Raptis, 2002; Funkhouser, 2009; Hall, 2012; Hanushek, 1986, 2003; 
Jackson, Johnson, & Persico, 2014; Harris & Plank, 2001; Jepsen, 2015; Jez & Wassmer, 
2015; Mueller, 2013; Panizzon, 2015; Stern, 1987; Wößmann & West, 2006; Wößmann, 
2003a). Further, methodological factors might be responsible for the differences 
(Akerhielm, 1995; Buckingham, 2003; Schanzenbach, 2014; Hanushek, 1999; Hoxby, 
2000; Krueger, 1999, 2002, 2003; Lewit & Baker, 1997). 
Given the lack of consensus about the relationship between school performance and class 
size, we analysed the 2012 PISA dataset. Since the year 2000, the PISA organisation has 
published academic performance in 15 year-old school children around the world. The 
2012 survey is the latest dataset, which involved nearly half a million children in 65 
countries, making it the largest international educational survey. One of the advantages 
of PISA is that children around the world are tested on the same set of problems. 
Questions are not only translated into local languages, but great effort has been put into 
the cross-cultural comparability of the questions asked (OECD, 2014). This design makes 
it possible to compare performance in different cultures. A specific advantage of the 2012 
PISA data set is that it contains, for the first time for each participating student, the class 
size in the test-language classes (e.g., English class in English-speaking countries). 
Because this is the first time that the class size of each participating child in a large 
international educational survey is available, it allows for a more detailed correlational 
analysis between class size and performance than hitherto possible. 
If it is true that smaller classes are beneficial for performance, we expected that children 
in smaller classes would score higher on the PISA survey of text comprehension tasks. 
We expected that if the effects of sorting by ability can explain a relationship between 
class size and performance, this effect should not be observed in children who are in 
schools which do not base their admission on ability and who do not sort children based 
on ability within the school. 
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METHODS 
We analysed the raw data of the 2012 PISA data set (available via 
http://www.oecd.org/pisa) using the statistical software R (R Core Team, 2014). This data 
set contains the data from 485,490 school children in 68 countries and regions. The age 
of children participating in PISA ranged from 15 years and 3 months to 16 years and 2 
months. In addition to the data of the US as a country, the US states Florida, 
Massachusetts, and Connecticut also participated separately, but we have excluded those 
data in order not to count the same country more than once. Similarly, we excluded the 
separate data from the Russian city Perm, because Russia as a whole participated. Finally, 
we excluded the data from Liechtenstein, which had too few participants (n=293) for a 
meaningful data analysis of class size and performance. Because the variable class size 
(PISA variable ST72Q01) was not available for all students (1.5%), the analyses involving 
the variable class size included 478,120 students. 
The class size variable ST72Q01 appeared to have some unrealistic outlier data (ranging 
from 0 to 200). In order to deal with these outliers, we calculated, for each country, the 
5th and 95th percentile of class sizes and only included those data that fell in this range 
(see Table 1). This method is supported in the literature (e.g., Motulsky, 2014; Osborne 
& Overbay, 2004). We also analysed whether the effect of “streaming” can explain any 
correlation between class size and performance. Streamed schools are here defined as 
schools that either always use ability as an admission criterion or always use ability to 
assign children to classes (or both). Non-streamed schools are here defined as those 
schools that neither use ability for admission nor group children in classes by ability (note 
that the PISA data set allows cross-linking of school data with individual children’s data, 
because the student data set has for each child a school identifier). 
RESULTS 
The range of class sizes varied considerably within and between countries. The low end 
of class size ranged from 5 in Kazakhstan to 31 in Vietnam, whereas the high end of class 
size ranged from 24 in Finland to 52 in Taiwan. While East Asia is known for its large 
classes, it should be pointed out that such large classes are found elsewhere as well (e.g., 
countries in Latin and South America, Turkey, and Jordan had classes of 40 or higher as 
well, Table 1). The variability in observed class sizes ranged between countries as well, 
from Greece ranging from 17 to 28 children per class to Mexico ranging from 15 to 51. 
In Table 1, we report, for each country or economic region, the following information: 1) 
Range of class size (from 5th to 95th percentile of class size). 2) Correlation between 
class size and reading performance. 3) Correlation between class size and socio-economic 
status. 4) Correlation between class size and reading performance controlled for socio-
economic status (partial correlations). 5) Percentage of children in schools that either 
always select based on ability or always group students by ability in classes. 6) 
Correlation between class size and reading performance controlled for socio-economic 
status only for children in non-streamed schools (calculated only if more than 1000 
students in such schools in a country). For each of the 63 countries and economic regions, 
we calculated the Pearson correlation between class size and the reading comprehension 
scores. Correlations ranged from r=-.02 in the United Arab Emirates to r=.51 in France 
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(Table 11). Except for the United Arab Emirates, Singapore, Jordan, Kazakhstan, and 
Tunisia, we found statistically significant correlations between school performance and 
class size in 58 (i.e., 92%) of countries. Thus, we did not find a positive relationship 
between smaller classes and performance in any of the countries. 
Table 1: OECD countries, class size, streamed classes, correlations between class 
size and; performance, performance with controlled SES, and performance with 
controlled SES for non-streamed classes 
Country 
Class 
size 
rang
e 5% 
Class 
size 
rang
e 
95% 
Class size 
and 
performanc
e 
Clas
s size 
and 
SES 
Class size 
and 
performanc
e 
controlled 
for SES 
Streame
d (%) 
Class size 
and 
performanc
e 
France 14 35 0.51 0.32 0.45 31 0.38 
Netherlands 14 30 0.41 0.18 0.4 82 .. 
Bulgaria 10 29 0.4 0.28 0.33 80 .. 
Luxembour
g 
12 27 0.39 0.28 0.34 73 .. 
Belgium 10 26 0.37 0.25 0.32 28 0.26 
Switzerland 10 25 0.36 0.21 0.32 67 0.18 
Slovak 
Republic 
11 30 0.33 0.24 0.27 56 .. 
Portugal 13 28 0.32 0.26 0.26 35 0.18 
Hungary 13 36 0.31 0.21 0.26 84 .. 
Slovenia 12 31 0.3 0.17 0.27 27 -0.01 
Lithuania 11 30 0.29 0.24 0.25 50 .. 
Hong Kong 20 41 0.27 -0.03 0.3 92 .. 
Israel 10 40 0.27 0.17 0.24 78 .. 
Latvia 
(LSS) 
8 29 0.27 0.3 0.19 31 .. 
Montenegro 18 37 0.27 0.15 0.25 52 0.1 
Estonia 9 31 0.26 0.27 0.22 47 .. 
Thailand 18 50 0.26 0.23 0.21 81 .. 
Shanghai 20 49 0.26 0.16 0.23 54 .. 
Ireland 12 30 0.25 0.17 0.22 58 .. 
Serbia 13 35 0.25 0.12 0.24 79 .. 
Czech 
Republic 
12 30 0.24 0.1 0.23 50 .. 
Japan 24 43 0.23 0.07 0.23 94 .. 
Romania 18 33 0.23 0.14 0.2 51 .. 
Greece 17 28 0.22 0.21 0.18 6 0.17 
Vietnam 31 49 0.22 0.11 0.22 88 .. 
Germany 15 30 0.21 0.15 0.18 52 .. 
Italy 13 29 0.21 0.13 0.19 54 0.18 
New 
Zealand 
12 30 0.21 0.13 0.18 57 .. 
Peru 14 40 0.21 0.19 0.15 31 0.15 
Argentina 20 38 0.2 0.18 0.17 14 0.13 
                                               
1 Please note that table 1 is mentioned in both sections (the methods and results), since it contains the data 
and its analysis. 
Alharbi & Stoet 
21 
Country 
Class 
size 
rang
e 5% 
Class 
size 
rang
e 
95% 
Class size 
and 
performanc
e 
Clas
s size 
and 
SES 
Class size 
and 
performanc
e 
controlled 
for SES 
Streame
d (%) 
Class size 
and 
performanc
e 
Australia 12 30 0.2 0.1 0.18 59 .. 
Canada 13 32 0.2 0.08 0.19 41 0.08 
Austria 11 30 0.19 0.11 0.16 74 .. 
Korea 15 40 0.19 0.17 0.15 75 .. 
United 
Kingdom 
12 30 0.19 0.01 0.21 75 .. 
Croatia 18 33 0.18 0.1 0.16 96 .. 
Russian 
Federation 
7 29 0.18 0.23 0.11 19 .. 
Mexico 15 51 0.18 0.1 0.17 57 0.36 
Indonesia 19 42 0.16 0.02 0.18 61 0.22 
Finland 10 24 0.15 0.13 0.14 10 0.15 
Iceland 7 30 0.14 0.14 0.12 22 .. 
Poland 15 30 0.14 0.14 0.11 19 0.1 
Sweden 11 30 0.13 0.14 0.09 15 0.13 
Spain 11 31 0.12 0.1 0.09 8 0.11 
Macao 20 46 0.12 0.02 0.13 70 .. 
Costa Rica 15 36 0.08 0.12 0.05 49 .. 
Chile 20 45 0.07 -0.04 0.1 35 0.11 
Malaysia 11 45 0.06 0.07 0.05 55 .. 
Norway 12 30 0.05 0.1 0.03 14 0.12 
Turkey 7 40 0.05 0.04 0.04 43 0.05 
Brazil 15 46 0.05 0.07 0.03 21 0.03 
Colombia 19 45 0.04 0.1 0 44 0.18 
Chinese 
Taipei 
27 52 0.04 0.04 0.02 47 .. 
United 
States 
12 35 0.04 0.01 0.04 40 .. 
Albania 9 39 0.04 .. .. 57 .. 
Uruguay 12 36 0.04 0.08 0.01 26 0.03 
Denmark 12 26 0.03 0.04 0.02 10 0.07 
Qatar 20 38 0.03 -0.04 0.05 49 0.01 
Kazakhstan 5 30 0.01 0.13 -0.05 56 .. 
Tunisia 15 34 0.01 0.08 -0.02 45 .. 
Jordan 14 47 -0.01 -0.04 0 34 0.13 
Singapore 18 42 -0.01 -0.1 0.03 79 .. 
United Arab 
Emirates 
12 35 -0.02 -0.13 0.02 81 .. 
Next, we investigated possible variables that can explain part of this pattern. We tested 
the effects of streaming and socio-economic status. Both these variables are highly 
relevant. Streaming means that children are grouped by ability (at class or school level), 
and it is possible that children with more learning difficulties were assigned to smaller 
classes. Further, it is well known that socio-economic status is a good predictor of school 
performance, including in PISA. For example, in the 2012 PISA data set, we found that 
the relationship between socioeconomic status and reading performance in PISA ranges 
from r=.12 in Macao to r=.49 in the Slovak Republic. 
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First, we report the role of socio-economic status. We correlated this variable with class 
size for each country and found that children from families with a higher socio-economic 
status sat in larger classes. Interestingly, the relationship between socioeconomic status 
and class size was similar to the relationship between performance and class size, r (60) 
=.770, p<.001 (Table 1). To deal with the possible confounding influence of 
socioeconomic status on performance, we calculated, for each country, the correlation 
between class size and performance controlled for socioeconomic status (using partial 
correlations). Using this calculation, the correlations ranged between r=-.046 in 
Kazakhstan to r=.452 in France (Table 1). Thus, the main difference is that with this 
control of socio-economic status, we found the expected negative relationship between 
class size and performance in only one country, namely Kazakhstan (albeit extremely 
weak), whereas, again, the positive effect was found in the large majority of countries 
(n=51 or 81%). It is possible that children were assigned to classes depending on their 
performance level, for example, because it is assumed that lower performing children 
need more attention and thus would benefit from a smaller class (Biddle & Berliner, 2002; 
Blatchford, Bassett, & Brown, 2008; Finn, et. al, 2001; Nye, Hedges, & 
Konstamtopoulos, 2002; Wilson, 2006) in which teachers have more time per child 
(Blatchford et. al, 2008). To test to what degree this can explain these data, we analysed 
the effect of streaming according to ability. The degree to which children were assigned 
to schools or classes by ability varied considerably between the participating countries. 
Greece, Spain, Denmark, and Finland have 10% or fewer participating students in 
streamed schools, whereas Hong Kong, Japan, and Croatia have over 90%. Of interest is 
that even countries with a generally comprehensive school system (like the UK), most 
children might be streamed within the school (in the UK, 75% of participating children 
are streamed by ability, Table 1). 
One of the advantages of the large PISA data set is that, for many countries, we have 
sufficient data to just apply the analysis on children who are neither streamed through 
school admission or within the school. We tested to what degree class size and 
performance are related for children in schools that are not streamed at all (i.e., schools 
that do not admit or sort children based on ability). In some countries, few students were 
in such a school; to ensure we had sufficient numbers of children in a variety of class 
sizes, we only included the 26 countries that had at least a country total of at least 1000 
participating students in the type of non-streamed schools. In these 26 countries, the 
correlation between performance and class size in non-streamed schools (while controlled 
for socioeconomic status using partial correlations) ranged from r=-.026 in Brazil to 
r=.436 in France (Table 1). Of these countries, 19 (or 73%) countries again showed a 
statistically significant positive correlation ranging between r=.074 in Qatar and r=.436 
in France. 
DISCUSSION 
Our analysis of the 2012 PISA data shows that there is a positive relationship between 
class size and performance in reading comprehension in the majority of countries. Except 
for a very small effect in Kazakhstan, we found no countries where there is a clear positive 
benefit of sitting in a smaller class. Importantly, we found the same effect even when only 
taking into account children who attend schools that neither select nor group students by 
ability. 
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Implications of our findings 
The main implication of our data analysis is that there is no strong evidence to believe 
that smaller classes are beneficial to student attainment (at least, for 15-year old students 
without special needs). Of course, it leaves open the question of whether performance 
could be raised by increasing class size. This is a key question, given that educational 
policy makers might conclude from our results that larger classes directly cause higher 
scores in, at least, language learning. That conclusion would not be warranted because 
our study is correlational, and correlation does not imply causation. In order to answer 
this question further, the reasons for the positive effects of larger classes need to be better 
understood. Some authors have suggested ways to improve performance in larger classes 
(Benbow, Mizrachi, Oliver, & Said-Moshiro, 2007; Blatchford, Goldstein, & Mortimore, 
1998; Carter, Cushing, & Kennedy, 2008; Heiney, 2010; Henderson & Buising, 2000; 
Mintah, 2014). Unfortunately, though, there are not many studies that address how larger 
classes can be beneficial (Blatchford, Bassett & Brown, 2011; Hattie, 2005). One given 
reason for the effectiveness of larger classes is that many schools base admissions on 
ability or stream children by ability within schools (Maasoumi et. al., 2003; Mosteller et. 
al., 1996; Wößmann, 2003b, 2005). Yet, streaming cannot explain why we observed the 
effect in the majority of countries when only analysing data from children who are not 
being sorted by ability at all. Another reason for better performance in larger classes is 
that they offer more opportunities to learn from peers (Borland, Howsen, & Trawick, 
2005 cited in Kornfeld, 2010; Dobbelsteen et. al., 2002). We speculate that there might 
also be an indirect effect of the approaches needed to deal with larger classes. For 
example, it might be case that larger classes require a different form of discipline, which 
might lead to less disruption in class which, in turn, leads to better performance. Such 
complex hypothetical causal pathways are difficult to prove and require more detailed 
studies. 
Why our findings deviate from studies indicating benefits of smaller classes 
In the introduction, we listed theoretical work relevant to the relationship between class 
size and educational performance and achievement. Most of this work pointed at the 
positive effects of smaller classes on academic achievement (e.g., Breton, 2014; Cho et. 
al., 2012; Finn & Achilles, 1999; Finn et. al, 2005; Fredriksson et. al, 2013; Jakubowski 
& Sakowski, 2006; Jepsen & Rivkin, 2009; Nye et. al., 1999; Tienken & Achilles, 2006). 
Relevant to our current work focusing on reading skills, it is interesting that positive 
effects of smaller classes have been reported to be larger in reading (the subject we 
focused on) than in mathematics (e.g., Camacho, 2006). Our findings raise the question: 
how is it possible that different studies come to quite different conclusions about the 
benefits of smaller or larger classes? Answering this question will help to develop a 
refined understanding of the relationship between class size and academic achievement. 
In the following, we will focus on two factors we believe can explain part of the contrast 
between our study and other work showing benefits of smaller classes. In short, these 
factors are related to the studied children as well as to how benefits of smaller classes are 
measured. 
The first factor is related to which children have been studied. Our study was exclusively 
carried out with 15 and 16 year olds. At this age group, children have already developed 
relatively high reading skills, and children are typically better able to study more 
independently than is the case at younger ages. Therefore, we believe that it would be 
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unreasonable to extend our findings to primary school children in which benefits of 
smaller classes have been found (e.g., Finn & Achilles, 1999; Finn et. al. 2005; Finn et. 
al, 2001; Krueger, 1999; Mosteller, 1995; Nye et. al, 2000; Nye et. al., 1999). Apart from 
age groups, benefits of smaller classes have been shown for school children with special 
needs and from low income backgrounds (e.g., Bosworth, 2014; Ecalle, Magnan, & 
Gibert, 2006; Hanushek, 2002; Krassel & Heinesen, 2014; Molnar et.al., 1999; Mathis, 
2016; Mosteller, 1995; Mosteller et.al, 1996; Zyngier, 2014). Again, we believe it would 
be unreasonable to extend our findings to schools with children with special needs, 
especially because these children will benefit from smaller classes. 
The second factor that explains the difference between our conclusions and those of other 
studies are related to the outcomes measured. Our study focuses on a test measuring 
reading comprehension. Some studies analysing the benefits of small classes have 
focused on other outcomes, including long-term outcomes on college completion and 
earnings, as well as on non-cognitive skills (e.g., Chatty et. al., 2011; Dee and West, 2011; 
Harfitt & Tsui, 2015). Given the constraints of our data set, we could not include such 
variables. 
In summary, theoretical advances in understanding the benefits of smaller classes needs 
to be put into the context on which age groups are studied, whether special needs students 
are included, and what incomes are being considered. 
Limitations of the current study 
The main limitation of this study is that our data only apply to 15-year olds. It would be 
of great interest to carry out the same analysis with children in primary schools. Although 
the Progress in International Reading Literacy Study (PIRLS) could address this question, 
it does not collect class size data per child. Further, the PISA class size variable was 
collected for classes in the host language only, which limits our analyses to the subject of 
reading comprehension. Although, we cannot generalize our conclusions to other subjects 
(e.g., mathematics or science literacy), it should be noted that scores in reading 
comprehension, mathematics, and science literacy are highly correlated (i.e., a child doing 
well in reading comprehension also does well in the other subjects (Stoet & Geary, 2015), 
and indeed the class size variable we used is highly correlated with the average class size 
of the schools participating in PISA. Therefore, we believe that the pattern observed here 
likely also generalizes to the subjects, mathematics and science. 
Another limitation of this study is that our findings, like many large scale educational 
studies, are correlational in nature (which precludes conclusions about causal pathways). 
Given the importance of the relationship between class size and cognitive performance, 
we hope that educational policy makers would be willing to invest in an experimental or 
longitudinal study, which can answer the causal relationship between class size and 
cognitive performance. 
CONCLUSION 
In summary, we found a positive relationship between class size and educational 
performance in the majority of countries participating in PISA, even when controlling for 
streaming and socio-economic status. This finding seems incompatible with the idea that 
class-size reduction can increase attainment, at least for typically developing children 
around 15 years old. Given the importance of evidence-based educational policies, it is 
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important to better understand the causal relationships between class-size and school 
achievement using experimental and longitudinal research approaches. 
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